Introduction
Studies on the adjacency matrices of zero divisor graphs of finite rings have been done in the recent past. For instance, Pranjal, Amit and Vats in [5] obtained some results on the characterization of adjacency matrix corresponding to the zero divisor graph of finite commutative ring of Gaussian integers modulo n. They calculated the number of zero divisors, examined the nature of the matrix and determined the order of the matrix for specific cases. They obtained that for an adjacency matrix relating to zero divisor graph Z p [i], the order of the adjacency matrix in such cases is 2(p − 1) × 2(p − 1) and the adjacency matrix is always non singular. Sharma, Amit and Vats in [6] investigated the adjacency matrices and the neighborhood associated with the zero divisor graph of finite commutative rings. Some of their findings were that, for p = 2, the adjacency matrix is always singular for the ring Z p × Z p . Moreover, the number of the zero divisors in Z p × Z p is 2(p − 1), the eigenvalues of the matrix with respect to the zero divisor graph are p − 1 and 0. In this paper, we have presented general results on some properties of the adjacency matrices of the Anderson-Livingston zero divisor graphs of Galois ring.
Preliminaries
Definition 1 [2] . A graph is a structure consisting of a set of vertices, a set of edges and an incident relation, describing the adjacent vertices (vertices joined by edge). Remark: If the vertices are zero divisors in a ring and an edge exists between x and y when xy = 0, then the resultant graph is the Anderson -Livingston zero divisor graph as defined in [1] . Definition 2 [2] . Let G = (V, E) be a graph where V = {v 1 , v 2 , . . . , v r } is the set of edges, E = {e 1 , e 2 , . . . , e r } is the set of edges and there exist no multiplicative edges. The adjacency matrix of G is the r×r matrix A = [A ij ] where
Remark: Further definitions and notations can be obtained from [2] .
Adjacency matrix of Anderson -Livingston zero divisor graph of Galois ring
For a Galois ring R 0 = GR(p kr , p k ), the set of non zero divisors is pR 0 − {0}.
Therefore, the adjacency matrix of the zero divisor graph of Galois Ring R 0 is of order (
. The results are presented for each characteristic of R 0 .
Adjacency matrix of Anderson -Livingston zero divisor graphs of Galois rings of characteristic p
In this case, R 0 = GR(p r , p) ∼ = F p r which is a finite field of order p r for a prime integer p and positive integer r. The ring has no non-zero zero divisors and therefore, the set of vertices V (Γ(R 0 )) = ∅ and the adjacency matrix does not exist.
Adjacency Matrices of Anderson -Livingston Zero divisor
graphs of Galois Rings of Characteristic p 2 .
Here, R 0 = GR(p 2r , p 2 ). The non-zero zero divisors form the vertex set
. . , r ∈ R 0 /pR 0 forms a basis for R 0 /pR 0 regarded as a vector space over its prime subfield
It is observed that the number of possible linear combinations in V (Γ(R 0 )) excluding 0, is p r − 1. For the avoidance of zero, the elements of V (Γ(R 0 )) shall be denoted
2 , the product of any two zero divisors is zero and therefore, every pair of zero divisors are adjacent. To avoid the existence of loops, the adjacency matrix is represented by [A ij ] where 
Proof. The point spectrum of the matrix [A ij ] is obtained by computing the Proposition 3. The row space or column space of the adjacency matrix of the zero divisor graph of a Galois ring of characteristic p 2 is p r − 1 dimensional.
Proof. The adjacency matrix [A ij ] is row equivalent to
The results easily follows from the matrix.
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Definition: The range of [
A ij ] = {b ∈ R p r −1 |Ax = b for x =       x 1 · · · x p r −1       }.
Remarks:
The range of [ 
Adjacency matrix of Anderson -Livingston zero divisor graph of Galois rings of characteristic
In this section, we consider the Galois ring R o = GR(p kr , p k ), k ≥ 3. Let 1 . . . r ∈ R 0 with 1 = 1 such that 1 , . . . , r ∈ R 0 /pR 0 form a basis for R 0 /pR 0 regarded as a vector space over its prime subfield, F p . The non-zero zero divisors of the vertex set
For the avoidance of (0), the elements in V (Γ(R 0 )) shall be denoted Then, the matrix [λI
. The adjacency matrix is represented by [A ij ], where
Equating the polynomial to zero yields λ = 0 as one of the eigenvalues. 
